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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to improve the utilization 
efficiency of incident light and to brightly reflect the light to a direction within a 
prescribed angle range. 

SOLUTION: This display element has a reflection plate 1. a counter substrate 2 
facing the reflection plate 1 and a liquid crystal layer 3 held between the 
reflection plate 1 and the counter substrate 2. The reflection plate 1 is disposed 
on a glass substrate 1 1 and the surface layer portion thereof has a 
photosensitive resin layer 9 formed as plural rugged surfaces inclining in a 
prescribed direction and a reflection film 10 disposed on the photosensitive resin 
layer 9. As a result, the reflection of the light in a specular reflection direction 
where mirroring-in occurs is averted and the reflection of the light in a direction 
where visibility is good is made possible. 




LEGAL STATUS 

[Date of request for examination]. 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 
-1 - 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The crevice or heights which the front face of the above-mentioned photopolymer layer is a 
concavo-convex side, and constitutes the concavo-convex field in the reflecting plate which has the 
photopolymer layer prepared on the substrate and the reflective film prepared on this photopolymer 
layer is a reflecting plate characterized by for the cross-section configuration to have the structure of 
incline in the fixed direction and reflect the reflected light in the specific direction. 
[Claim 2] In the reflecting plate which has the photopolymer layer prepared on the substrate, and the 
reflective film prepared on this photopolymer layer the above-mentioned photopolymer layer It is the 1 st 
photopolymer layer formed when negatives are exposed and developed from across through a mask by 
the photopolymer ingredient formed on the above-mentioned substrate to this substrate side. The 
above-mentioned 1st photopolymer layer equipped with two or more crevices or heights which have the 
unsymmetrical cross-section configuration which inclined in the fixed direction by exposure from 
[ above-mentioned ] slant, The reflecting plate characterized by being constituted including the 2nd 
photopolymer layer prepared in it on the above-mentioned 1st photopolymer layer as met the 
configuration of this 1 st photopolymer layer. 

[Claim 3] The above-mentioned mask is a reflecting plate according to claim 2 characterized by being 
the light-shielding film which is prepared between the above-mentioned substrate and a photopolymer 
layer, and has the light transmission section of a predetermined configuration. 

[Claim 4] The reflective mold display device characterized by having the light modulation layer pinched 
between the reflecting plate of any one publication of claim 1, claim 2, or claim 3, the opposite substrate 
which counters the above-mentioned reflecting plate, and the above-mentioned reflecting plate and an 
opposite substrate. 

[Claim 5] The above-mentioned light modulation layer is claim 3 characterized by consisting of a liquid 
crystal layer, and a reflective mold display device according to claim 4. 

[Claim 6] The reflecting plate constituted including the reflective film prepared on the photopolymer 
layer prepared on the substrate, and this photopolymer layer, The resin layer formation process which 
forms a photopolymer layer on the above-mentioned substrate in the manufacture approach of the 
reflective mold display device equipped with the light modulation layer pinched between the opposite 
substrate which counters the above-mentioned reflecting plate, and the above-mentioned reflecting 
plate and an opposite substrate, To the above-mentioned substrate side the exposure process which 
irradiates light and exposes it in the above-mentioned photopolymer layer through the mask equipped 
with the light transmission section of a predetermined configuration from across, and by developing the 
photopolymer layer by which exposure was carried out [ above-mentioned ] The concavo-convex 
section formation process which forms in this photopolymer layer the crevice or heights which has the 
unsymmetrical cross-section configuration which inclined in the fixed direction, and by heat-treating the 
above-mentioned photopolymer layer The manufacture approach of the reflective mold display device 
characterized by including the heat treatment process which makes the angle of the above-mentioned 
crevice or heights the shape of a curved surface, and the reflective film formation process which forms 
the reflective film of light reflex nature on the above-mentioned photopolymer layer. 
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[Claim 7] Xhe manufacture approach of the reflective mold display device according to claim 6 which 
performs the light-shielding film formation process which forms a light-shielding film in advance of the 
above-mentioned resin layer formation process so that it may become a predetermined configuration on 
the above-mentioned substrate, and is characterized from the rear-face side of the above-mentioned 
substrate at the above-mentioned exposure process by Mitsuteru putting and to perform the process 
which forms other photopolymer layers on the above-mentioned photopolymer layer after the above- 
mentioned heat treatment process further, using the above-mentioned light-shielding film as a mask. 
[Claim 8] The manufacture approach of the reflective mold display device according to claim 7 
characterized by irradiating light from the above-mentioned direction which carries out incidence, and 
the direction which becomes symmetrical to the above-mentioned substrate side in order to reflect 
perpendicularly the incident light which carries out incidence from a predetermined direction to the 
above-mentioned substrate at the above-mentioned exposure process. 

[Claim 9] The reflecting plate with which the reflective film was prepared on the substrate, and the 
opposite substrate which counters the above-mentioned reflecting plate. The 1st resin layer formation 
process which forms a photopolymer layer on the above-mentioned substrate in the manufacture 
approach of the reflective mold display device equipped with the light modulation layer pinched between 
the above-mentioned reflecting plate and the opposite substrate. The exposure process which exposes 
this photopolymer layer through the mask equipped with the light transmission section of a 
predetermined configuration from [ of the above-mentioned substrate ] a normal, and by developing the 
photopolymer layer by which exposure was carried out [ above-mentioned ] The concavo-convex 
section formation process which forms in this photopolymer layer two or more crevices or heights which 
have a symmetrical cross-section configuration, and by heat-treating the above-mentioned substrate In 
the heat treatment process which makes the angle of the crevice in the above-mentioned photopolymer 
layer, or heights the shape of a curved surface, the 2nd resin layer formation process which forms other 
photopolymer layers which have a fluidity on the above-mentioned photopolymer layer, and the condition 
of having made the above-mentioned substrate inclining The manufacture approach of the reflective 
mold display device characterized by including the heat treatment process which heat-treats a 
photopolymer layer besides the above, and the reflective film formation process which forms the above- 
mentioned reflective flim on a photopolymer layer besides the above. 

[Claim 10] The manufacture approach of the reflective mold display device according to claim 9 
characterized by containing the light-shielding film formation process which forms the light-shielding film 
as the above-mentioned mask before the above-mentioned 1 st resin layer formation process so that it 
may become a predetermined configuration on the above-mentioned substrate in irradiating light from 
the above-mentioned substrate side at the above-mentioned exposure process. 

[Claim 1 1] The light-shielding film in the above-mentioned light-shielding film formation process is the 
manufacture approach of the reflective mold display device according to claim 7 or 10 characterized by 
forming with wiring electrically connected to the nonlinear element and this nonlinear element for making 
the above-mentioned light modulation layer drive. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a reflective mold display device and its manufacture 
approach at the reflecting plate used for the reflective mold display device equipped with light-receiving 
mold light modulation media, such as liquid crystal, and a list. 
[0002] 

[Description of the Prior Art] Since the liquid crystal display component has the thin shape and the 
property of being lightweight, it is extensively used for the display for information terminals of a pocket 
mold etc. Since liquid crystal is a light-receiving mold component which does not emit light itself, it can 
be classified into the reflective mold liquid crystal display component which arranges a reflecting plate 
at the tooth back of a liquid crystal panel, and is generally displayed on it using the echo of outdoor 
daylight, and the transparency mold liquid crystal display component on which a back light is arranged at 
the tooth back of a liquid crystal panel, and the light of this back light is projected and displayed. 
[0003] As everyone knows, in order to display liquid crystal using outdoor daylight, without being able to 
drive by the low battery of several volts, and using a back light in the case of the above-mentioned 
reflective mold liquid crystal display component, it is a low power very much. Although a reflective mold 
liquid crystal display component is structure which has arranged the dispersion reflecting plate which is 
from aluminum (aluminum) or silver (Ag) on the tooth-back side of a liquid crystal layer as mentioned 
above, it has some which form a dispersion reflecting plate with a polarizing plate in the outside of glass 
like the reflective mold liquid crystal display component which gives monochrome indication of a wrist 
watch etc. 

[0004] Here, the reflective mold liquid crystal display panel which outdoor daylight is scattered about 
and reflected [ panel ] and displays it on Japan JP.4-243226.A with a dispersion reflecting plate, without 
using a back light is indicated. 

[0005] The dispersion reflecting plate given in the above-mentioned official report is manufactured by 
the approach described below so that the configuration of the reflector may be uniformly formed with 
sufficient repeatability. That is, as shown in drawing 12 (a), the resist film 102 is applied on a glass 
substrate 101. Next, as shown in drawing 1 2 (b), bonnet exposure of the resist film 102 is carried out 
with the photo mask 103 by which patterning was carried out to the predetermined configuration. Then, 
the exposed resist film 102 is developed with a developer, and the heights 104 of a large number shown 
in drawing 12 (c) are formed. In the cross-section configuration of these heights 104, since the angle is 
an abbreviation right angle, it needs to round off the angle of heights 104. Therefore, it considers as a 
configuration as shown in drawing 1 2 (d) by heat-treating. Furthermore, on the glass substrate 101 with 
which these heights 104 were formed, Ag is vapor-deposited and the reflective film 106 is formed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the heights of the reflecting plate in a reflective 
mold liquid crystal display panel given in the above-mentioned official report are formed of the usual 
patternizing which used the photo mask, and the cross-section configuration serves as symmetry. 
Consequently, the light scattered about and reflected is reflected also in the direction of [ other than 
the observer's check-by-looking direction of a normal, for example, the direction of a substrate, ] 
according to the configuration of the above-mentioned heights with a dispersion reflecting plate. 
Therefore, outdoor daylight cannot be used effectively. 

[0007] Although the regular-reflection side surely parallel to a substrate side specifically exists between 
inclined heights and heights, if regular reflection of the incident light is carried out in respect of this 
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regular reflection, .it will not be reflected in the direction of a normal of a substrate. And although regular 
reflection of a part of incident light is carried out in respect of the opposite substrate which consists of 
glass etc. and reflected [ lighting ] occurs, since the direction which reflected [ this ] produces, and the 
strongest direction of the optical reinforcement of the reflected light are in agreement, the visibility of 
the display in the brightest direction worsens. Therefore, an observer will look at the display screen from 
a little dark direction, and has the trouble that observation of the display screen from the brightest 
direction cannot be performed. 

[0008] Furthermore, in the reflective mold liquid crystal display given in the above-mentioned official 
report, since an exposure process is performed using the photo mask which carried out patterning to 
the predetermined configuration in order to form the heights in a reflecting plate, the production process 
is increasing from usual. Furthermore, although the alignment of a photo mask and the glass substrate 
with which the resist film was formed is needed at the above-mentioned exposure process, if this 
alignment is not performed with a sufficient precision, lowering of the yield is invited and it has the 
trouble of leading to an increase in cost. 

[0009] This invention is made in view of the above-mentioned conventional trouble, and the object is in 
offering the reflecting plate excellent in the reflection property, the reflective mold display device 
equipped with it. and its manufacture approach. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
according to claim 1 In the reflecting plate which has the photopolymer layer prepared on the substrate, 
and the reflective film prepared on this photopolymer layer It is characterized by the crevice or heights 
which the front face of the above-mentioned photopolymer layer is a concavo-convex side, and 
constitutes the concavo-convex field having the structure of inclining in the direction where the cross- 
section configuration is fixed, and making the reflected light condensing in the specific direction. 
[001 1] According to the above-mentioned configuration, the front face of a photopolymer layer is a 
concavo-convex field, and since the crevice or heights which constitutes this concavo-convex side 
inclines in the direction where the cross-section configuration is fixed, a regular-reflection side parallel 
to a substrate side does not exist. Consequently, it becomes possible from a predetermined direction to 
reflect the great portion of light which carried out incidence in a certain incident angle in the not the 
direction of regular reflection but an observer s check-by-looking direction of a normal, for example, the 
direction of a substrate. Therefore, the utilization effectiveness of incident light can be raised and it can 
be made to reflect brightly to the direction of predetermined include-angle within the limits. 
[001 2] In order to solve the above-mentioned technical problem, invention according to claim 2 In the 
reflecting plate which has the photopolymer layer prepared on the substrate, and the reflective film 
prepared on this photopolymer layer the above-mentioned photopolymer layer It is the 1 st photopolymer 
layer formed when negatives are exposed and developed from across through a mask by the 
photopolymer ingredient formed on the above-mentioned substrate to this substrate side. The above- 
mentioned 1st photopolymer layer equipped with two or more crevices or heights which have the 
unsymmetrical cross-section configuration which inclined in the fixed direction by exposure from 
[ above-mentioned ] slant. It is characterized by being constituted including the 2nd photopolymer layer 
prepared in it on the above-mentioned 1st photopolymer layer as met the configuration of this 1st 
photopolymer layer. 

[0013] With the above-mentioned configuration, the photopolymer layer is made into the two-layer 
structure of the 1st photopolymer layer equipped with two or more crevices or heights, and the 2nd 
photopolymer layer prepared on this 1 st photopolymer layer so that an parallel regular-reflection side 
may not be formed in a reflecting plate to a substrate side. It can consider as the concavo-convex field 
where the part which each of the crevice in the 1st photopolymer layer or heights has isolated also 
inclined gently by this. 

[0014] Invention according to claim 3 is characterized by the above-mentioned mask being a light- 



shielding film which is prepared between the above-mentioned substrate and a photopolymer layer, and 
has the light transmission section of a predetermined configuration in a reflecting plate according to 
claim 2. 

[0015] The exposure from [ by the side of this substrate ] slant is attained to a substrate side by using 
as a mask the light-shielding film prepared between the substrate and the photopolymer layer like the 
above-mentioned configuration. By performing the above exposure etc., two or more crevices or heights 
which inclined in homogeneity can be respectively formed in the fixed direction with a sufficient 
controllability. And if the light-shielding film which has the same pattern configuration is formed, the 
crevice or heights of the at best [ repeatability ] almost same configuration can be formed. 
Consequently, the photopolymer layer which has the concavo-convex field which inclined gently can be 
formed in the fixed direction. In addition, since the 2nd photopolymer layer is formed on the 1st 
photopolymer layer in this invention even if it is the case where a light-shielding film consists of a metal 
thin film etc., the short circuit of the reflective film and a light-shielding film can be prevented. 
Therefore, the above-mentioned 2nd photopolymer layer also has the function as an insulator layer. 
[0016] In order to solve the above-mentioned technical problem, invention according to claim 4 is 
characterized by having the light modulation layer pinched between the reflecting plate of any one 
publication of claim 1, claim 2, or claim 3, the opposite substrate which counters the above-mentioned 
reflecting plate, and the above-mentioned reflecting plate and an opposite substrate. 
[0017] According to the above-mentioned configuration, since it has the reflecting plate of any one 
publication of claim 1, claim 2. or claim 3, the regular-reflection side which causes regular reflection to 
incident light does not exist in a reflecting plate. Generally, on an opposite substrate front face, when 
incident light reflects regularly, reflected arises. The above-mentioned reflecting plate can prevent that 
the reflected light concentrates in the direction in which reflected [ this ] is checked by looking, and can 
reflect light most in the observer s check-by-looking direction of a normal, for example, the direction of 
a substrate etc. Therefore, the reflective mold display device equipped with the above-mentioned 
reflecting plate has the bright display screen where visibility is good. 

[0018] Invention according to claim 5 is characterized by the above-mentioned light modulation layer 
consisting of a liquid crystal layer in a reflective mold display device according to claim 4. 
[0019] Like the above-mentioned configuration, it is applicable also to the liquid crystal display 
component of a reflective mold by preparing a liquid crystal layer as a light modulation layer. Such a 
liquid crystal display component of a reflective mold can realize the bright display screen where visibility 
is good. 

[0020] In order to solve the above-mentioned technical problem, invention according to claim 6 The 
reflecting plate constituted including the reflective film prepared on the photopolymer layer prepared on 
the substrate, and this photopolymer layer, The resin layer formation process which forms a 
photopolymer layer on the above-mentioned substrate in the manufacture approach of the reflective 
mold display device equipped with the light modulation layer pinched between the opposite substrate 
which counters the above-mentioned reflecting plate, and the above-mentioned reflecting plate and an 
opposite substrate, To the above-mentioned substrate side the exposure process which irradiates light 
and exposes it in the above-mentioned photopolymer layer through the mask equipped with the light 
transmission section of a predetermined configuration from across, and by developing the photopolymer 
layer by which exposure was carried out [ above-mentioned ] The concavo-convex section formation 
process which forms in this photopolymer layer the crevice or heights which has the unsymmetrical 
cross-section configuration which inclined in the fixed direction, and by heat-treating the above- 
mentioned photopolymer layer It is characterized by including the heat treatment process which makes 
the angle of the above-mentioned crevice or heights the shape of a curved surface, and the reflective 
film formation process which forms the reflective film of light reflex nature on the above-mentioned 
photopolymer layer. 

[0021] According to the above-mentioned approach, the crevice or heights which inclined in 
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homogeneity can be formed in the fixed direction with a sufficient controllability by performing the 
above-mentioned exposure process according to the configuration of a mask. And if the light-shielding 
film which has the same pattern configuration is formed, the crevice or heights of the at best 
[ repeatability ] almost same configuration can be formed. Consequently, the mass production of the 
reflective mold display device equipped with the reflecting plate which has almost same echo / 
dispersion property is attained. 

[0022] Invention according to claim 7 is set to the manufacture approach of a reflective mold display 
device according to claim 6. In advance of the above-mentioned resin layer formation process, the light- 
shielding film formation process which forms a light-shielding film so that it may become a 
predetermined configuration on the above-mentioned substrate is performed. At the above-mentioned 
exposure process It is characterized by performing Mitsuteru putting and the process which forms other 
photopolymer layers on the above-mentioned photopolymer layer after the above-mentioned heat 
treatment process further from the rear-face side of the above-mentioned substrate, using the above- 
mentioned light-shielding film as a mask. 

[0023] Exposure becomes possible from across by the side of a substrate by using as a mask the light- 
shielding film prepared between the substrate and the photopolymer layer like the above-mentioned 
approach. Therefore, since it is not necessary to use the photo mask for forming a crevice or heights for 
a photopolymer layer, lowering of the yield accompanying the alignment of the photo mask and substrate 
like before can be controlled. Therefore, an increase in cost can also be controlled. 
[0024] Furthermore, the regular-reflection side between the crevice in this photopolymer layer or 
heights can be made into the shape of a curved surface which inclined gently by forming other 
photopolymer layers on a photopolymer layer. Therefore, it becomes possible to reflect most incident 
light in an observer s check-by-looking direction instead of the direction of regular reflection. Moreover, 
although this light-shielding film and the reflective film may short-circuit if the direct reflective film is 
formed on a photopolymer layer when a light-shielding film consists for example, of a metal thin film, 
prevention of the above-mentioned short circuit also becomes possible by forming other photopolymer 
layers on a photopolymer layer as mentioned above. It may not be limited especially as long as it is an 
insulating thing as an ingredient of a photopolymer layer besides the above, and the same ingredient as 
the above-mentioned photopolymer layer is sufficient, or a different ingredient is sufficient. 
[0025] In the manufacture approach of a reflective mold display device according to claim 7. at the 
above-mentioned exposure process, invention according to claim 8 is characterized by irradiating light 
from the above-mentioned direction which carries out incidence, and the direction which becomes 
symmetrical to the above-mentioned substrate side in order to reflect perpendicularly the incident light 
which carries out incidence from a predetermined direction to the above-mentioned substrate. 
[0026] What is necessary is just to expose the light which carries out incidence from a certain direction, 
for example, the incident light which was most suitable for utilization, from the direction of incidence of 
this incident light, and a direction which becomes symmetrical to a substrate according to the above- 
mentioned approach to reflect in an observer s check-by-looking direction. It enables this to 
manufacture easily the reflecting plate which has a desired reflection property. 

[0027] The reflecting plate with which the reflective film was prepared on the substrate in invention 
according to claim 9 in order to solve the above-mentioned technical problem. The 1st resin layer 
formation process which forms a photopolymer layer on the above-mentioned substrate in the 
manufacture approach of the reflective mold display device equipped with the light modulation layer 
pinched between the opposite substrate which counters the above-mentioned reflecting plate, and the 
above-mentioned reflecting plate and an opposite substrate. The exposure process which exposes this 
photopolymer layer through the mask equipped with the light transmission section of a predetermined 
configuration from [ of the above-mentioned substrate ] a normal, and by developing the photopolymer 
layer by which exposure was carried out [ above-mentioned ] The concavo-convex section formation 
process which forms in this photopolymer layer two or more crevices or heights which have a 
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symmetrical cross-section configuration, and by heat-treating the above-mentioned substrate In the 
heat treatment process which makes the angle of the crevice in the above-mentioned photopolymer 
layer, or heights the shape of a curved surface, the 2nd resin layer formation process which forms other 
photopolymer layers which have a fluidity on the above-mentioned photopolymer layer, and the condition 
of having made the above-mentioned substrate inclining It is characterized by including the heat 
treatment process which heat-treats a photopolymer layer besides the above, and the reflective film 
formation process which forms the above-mentioned reflective film on a photopolymer layer besides the 
above. 

[0028] According to the above-mentioned approach, the concavo-convex field which has a loose curved 
surface is formed by forming other photopolymer layers which have a fluidity in the photopolymer layer 
equipped with two or more crevices or heights which have a symmetrical cross-section configuration. 
Therefore, the reflecting plate with which a regular-reflection side does not exist between two or more 
crevices or heights can be formed, and the reflecting plate which can be reflected in the observer's 
check-by-looking direction of a normal, for example, the direction of a substrate, can be manufactured 
for the great portion of light which carried out incidence by a certain incident angle. 
[0029] In the manufacture approach of a reflective mold display device according to claim 9, invention 
according to claim 10 is characterized by including the light-shielding film formation process which forms 
the light-shielding film as the above-mentioned mask on the above-mentioned substrate before the 
above-mentioned 1st resin layer formation process so that it may become a predetermined 
configuration, when irradiating light from the above-mentioned substrate side at the above-mentioned 
exposure process. 

[0030] It becomes unnecessary to use the photo mask for forming a crevice or heights for a 
photopolymer layer by using as a mask the light-shielding film prepared between the substrate and the 
photopolymer layer like the above-mentioned approach. Consequently, lowering of the yield 
accompanying the alignment of the photo mask and substrate like before can be controlled. Therefore, 
an increase in cost can also be controlled. 

[0031] In addition, when a light-shielding film consists for example, of a metal thin film and the direct 
reflective film is formed on the photopolymer layer prepared on the substrate, there is possibility of a 
short circuit with this light-shielding film and the reflective film. Therefore, to use a light-shielding film 
as a mask like this invention, it is necessary to form other photopolymer layers which have an insulating 
function further on a photopolymer layer from a viewpoint [ film / the above-mentioned light-shielding 
film and / reflective ] of short circuit prevention. It may not be limited especially as long as it is an 
insulating thing as an ingredient of a photopolymer layer besides the above, and the same ingredient as 
the above-mentioned photopolymer layer is sufficient, or a different ingredient is sufficient. 
[0032] Invention according to claim 1 1 is characterized by forming the light-shielding film in the above- 
mentioned light-shielding film formation process with wiring electrically connected to the nonlinear 
element and this nonlinear element for making the above-mentioned light modulation layer drive in the 
manufacture approach of a reflective mold display device according to claim 7 or 8. 
[0033] As long as the above-mentioned light-shielding film has protection-from-light nature to light, it 
may be what kind of thin film essentially. Therefore, if it considers as the ingredient same like the 
above-mentioned approach as wiring electrically connected to a nonlinear element and this nonlinear 
element, it can form simultaneously with the above-mentioned nonlinear element, wiring, etc., without 
performing the process for forming a light-shielding film separately. Thereby, the increment in a 
production process can be controlled and a light-shielding film can be formed simple. 
[0034] 

[Embodiment of the Invention] (Gestalt 1 of operation) It will be as follows if the gestalt 1 of operation 
of this invention is explained based on drawing 1 thru/or drawing 6 . However, a part unnecessary to 
explanation has the part which illustrated by carrying out amplification or a cutback, in order to omit and 
to give explanation easy. The above thing is the same also to the following drawings. 
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[0035] Drawing 1 is the cross section showing the important section of the reflective mold liquid crystal 
display component concerning the gestalt 1 of this operation. Drawing 2 is the top view showing the 
outline in 1 pixel of the above-mentioned reflective mold liquid crystal display component. The above- 
mentioned reflective mold liquid crystal display component has the liquid crystal layer 3 as a light 
modulation layer pinched between the reflecting plate 1, the opposite substrate 2 (screen side), and this 
reflecting plate 1 and the opposite substrate 2. as shown in drawing 1 . 

[0036] TFT(Thin Film Transistor: thin film transistor) 4, an insulator layer 5, a light-shielding film 7, the 
photopolymer layer 9, the reflective film 1 0. and the orientation film 1 2 are formed on a glass substrate 
1 1, and the above-mentioned reflecting plate 1 is constituted. 

[0037] On the above-mentioned glass substrate 1 1, the above TFT4 and an insulator layer 5 are formed. 
On the above-mentioned insulator layer 5, the above-mentioned light-shielding film 7 is formed. 
Furthermore, the above-mentioned photopolymer layer 9 is formed on the above TFT4, the insulator 
layer 5. and the light-shielding film 7. On the above-mentioned photopolymer layer 9, the reflective film 
10 in alignment with the configuration of this photopolymer layer 9 is formed. Furthermore, the 
orientation film 12 is formed on the above-mentioned reflective film 10. 

[0038] An insulator layer 5, the amorphous silicon film (it is hereafter called the a-Si film for short.) 14, 
and three electrodes, 6g of gate electrodes, 6s of source electrodes, and 6d of drain electrodes, are 
prepared on the above-mentioned glass substrate 11, and the above TFT4 is constituted. The above- 
mentioned insulator layer 5 is an insulator layer which consists of Si02. The 6g of the above-mentioned 
gate electrodes is prepared on the glass substrate 1 1, and they are electrically connected to the gate 
line 21 shown in drawing 2 . The above-mentioned a-Si film 14 is the semi-conductor layer by which is 
formed and patterning was carried out to the predetermined configuration so that it might be located on 
6g of these gate electrodes through the above-mentioned insulator layer 5. The 6s of the above- 
mentioned source electrodes is electrically connected with the source line 22 which constitutes the 
circuit pattern by carrying out patterning to a predetermined configuration. The 6d of the above- 
mentioned drain electrodes is electrically connected with the above-mentioned reflective film 10 
through the contact hole 20 established in the above-mentioned photopolymer layer 9. 
[0039] The above-mentioned light-shielding film 7 consists of a metal thin film which has protection- 
from-light nature, for example, aluminum. Moreover, as shown in drawing 2 . light transmission section 8 

— of a circle configuration with a diameter of about 6-10 micrometers is prepared in the field in which 
the component of wiring or TFT4 grade is not formed at the light-shielding film 7 so that it may become 
random. It may not be limited to the circle configuration of above-mentioned light transmission section 8 

— which described the configuration above, and you may be what kind of configuration. 

[0040] The above-mentioned photopolymer layer 9 consists of an acrylic positiye-resist agent (product 
made from Japanese Composition). The front face of the above-mentioned photopolymer layer 9 is a 
detailed concavo-convex side, and the location of a concave surface and a convex is random, and this 
concavo-convex side — the normal of a glass substrate 1 1 — receiving — down [ of the display 
screen ] (the direction of X') — a tilt angle — it inclines at psi = about 1 9.5 degrees (refer to drawing 3 ). 
Therefore, a field parallel to a glass substrate 11, i.e., a regular-reflection side, does not exist. Moreover, 
the area rate of a concave surface and a convex is almost the same. Furthermore, the maximum 
thickness of the above-mentioned photopolymer layer 9 is about 3 micrometers. Also in the part of the 
concave surface with the on the other hand thinnest thickness, it has about 1 -micrometer thickness. 
Thus, also in a concave surface, it has predetermined thickness for preventing the short circuit of the 
reflective film 10 and a light-shielding film 7. 

[0041] The above-mentioned reflective flim 10 consists of a metal thin film which has light reflex nature, 
for example, aluminum. Moreover, the field of this reflective film 10 in which the concavo-convex side is 
formed at least functions as a pixel electrode. As an ingredient of the above-mentioned reflective film 
10, the multilayer to which the laminating of the silver (Ag), the chromium (Or), nickel (nickel), and two or 
more metal thin films other than Above aluminum was carried out is mentioned. Moreover, the thickness 
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of the above-mentioned reflective film 1 0 is 0.2 micrometers - about 0.4 micrometers. 

[0042] The above-mentioned orientation film 12 consists of polyimide resin, and makes the orientation 

of the nearby liquid crystal molecule carry out in the predetermined direction. 

[0043] On the above-mentioned opposite substrate 2. the transparent electrode 15 which consists of an 
indium stannic acid ghost (lTO:Indium Tin Oxide) is formed. Although not limited especially as this 
opposite substrate 2, in the gestalt of this operation, the same ingredient as a glass substrate 1 1 is used. 
[0044] The above-mentioned liquid crystal layer 3 is constituted including the guest host liquid crystal 
who dissolved black dichromatic dye in the chiral nematic liquid crystal. 

[0045] Next, the manufacture approach of the reflective mold liquid crystal display component 
concerning the gestalt of this operation is explained. Drawing 4 is a cross section for explaining the 
production process of the above-mentioned reflecting plate 1. 

[0046] First, as shown in drawing 4 (a), 6g of gate electrodes, an insulator layer 5, and the a-Si film 14 
are conventionally formed on a glass substrate 1 1 by the well-known approach. Furthermore, for 
example by a spatter etc., on the above-mentioned insulator layer 5, an aluminum thin film is formed so 
that thickness may be set to 200nm. Then, 6s of source electrodes, 6d of drain electrodes, and a light- 
shielding film 7 are formed by carrying out patterning of this aluminum thin film to a predetermined 
configuration by the photolithography and etching (light-shielding film formation process). Here, 
patterning of light transmission section 8 — of a circle configuration with a diameter of about 6-10 
micrometers is carried out to the above-mentioned light-shielding film 7 at the appearance prepared in a 
field without wiring or a component at random. In order to form the light-shielding film 7 of the above 
configurations, it is not necessary to newly increase the number of masks that what is necessary is just 
to add the pattern configuration of this light-shielding film 7 to the photo mask used by the describing 
[ above ] photolithography method therefore. 

[0047] Next, as shown in drawing 4 (b), on the above TFT4, an insulator layer 5, and a light-shielding film 
7. an acrylic POJIREJISUTO agent is applied with a spinner etc. and the 1st photopolymer layer 19 
whose thickness is 2 micrometers is formed (resin layer formation process). Then, ultraviolet rays are 
exposed from the 1st photopolymer layer 19 side through the photo mask 31 with which the light 
transmission section was prepared in the location corresponding to 6d of drain electrodes. Furthermore, 
ultraviolet rays are exposed by using a light-shielding film 7 as a mask from the direction which inclined 
30 degrees to the normal of this glass substrate 1 1 by the side of a glass substrate 1 1 (exposure 
process). Thereby, the depth direction of crevice 19a in the 1st photopolymer layer 19 makes it incline 
to the normal of a glass substrate 1 1 , and can form. Here, the tilt angle to the glass substrate 1 1 of the 
above-mentioned crevice 19a becomes smaller than 30 degrees. This is because it is refracted when 
the advancing ultraviolet rays carry out incidence of the path VI to a glass substrate 1 1 and the 
travelling direction is changed into a path V2, since the refractive index (for example, about 1 .5) of a 
glass substrate 1 1 is larger than the refractive index (1.0) of air. Therefore, the ultraviolet rays of 19.5 
incident angles will be actually irradiated from Fresnel's principle. 

[0048] In addition, if it states by reference and ultraviolet rays will be exposed from across, the method 
of exposing ultraviolet rays from the 1 st photopolymer layer 1 9 side through the usual photo mask will 
also be considered. However, in the case of such an approach, the inconvenience that desired pattern 
formation is difficult arises. That is, the usual exposure machine is exposed where a substrate and a 
photo mask are held horizontally, and it is used so that a beam of light may carry out incidence vertically 
to a substrate. Therefore, an exposure machine is not used in the above condition supposing the case 
where it exposes from across. Especially, in the exposure machine of a projection mold, if it irradiates 
from across, a focus suits a part of substrate side. Therefore, about other fields whose foci do not suit, 
it ** in the configuration of the light transmission section in a photo mask, ultraviolet rays cannot be 
exposed, and patterning cannot be carried out to a desired configuration. However, in the gestalt of this 
operation, since the light-shielding film 7 prepared between the glass substrate 1 1 and the 1st 
photopolymer layer 19 is used as the mask, desired pattern formation can be easily performed by 
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exposing from a rear-face side also with the usual exposure machine. 

[0049] Moreover, in the manufacture approach of the reflective mold display device concerning this 
invention, the technical thought does not eliminate the adhesion exposing method which is made to stick 
a photo mask and a substrate and is exposed. Even if it adopts this approach, it is possible to form the 
1st photopolymer layer 19 which has a detailed crevice. However, when a photo mask and a glass 
substrate 1 1 contact, the exposure from a rear face which was described above is excellent in the point 
that a foreign matter and a blemish are attached to this photo mask or a glass substrate 1 1 . And 
although the strict precision demand was called for on the occasion of the alignment of a photo mask 
and a glass substrate 1 1 and it had become the cause of yield lowering at the exposure process which 
used the photo mask, lowering of the yield can also be controlled in the exposure from the above- 
mentioned rear face. Therefore, an increase in cost can also be controlled. Moreover, it is also possible 
to adopt the pro squeak tee exposing method which the distance of a photo mask and a glass substrate 
1 1 is made to approach, and is exposed. In the case of this approach, the contact to the photo mask and 
glass substrate 1 1 which pose a problem by adhesion exposure is avoidable, but it is necessary to take 
into consideration spacing of this photo mask and a glass substrate 1 1 within limits with pattern 
formation possible in which. 

[0050] Then, the exposed 1st photopolymer layer 19 is developed with a developer etc. after the above- 
mentioned exposure process (concavo-convex section formation process). Thereby, as shown in drawing 
4 (c). contact hole 20' whose depth direction corresponds with the direction of a normal of a glass 
substrate 1 1 is formed in the part in which 6d of drain electrodes is located. On the other hand, two or 
more crevice 19a which inclined so that the depth direction might become 19.5 tilt angles to the normal 
of a glass substrate 1 1 is formed in the field in which neither wiring in the 1st photopolymer layer 19 nor 
TFT4 grade is located. 

[0051] Next, in order to rationalize echo / dispersion property of the reflective film, it is necessary to 
make the angle in the above-mentioned crevice 19a into the shape of a smooth surface. In the gestalt 
of this operation, the angle of crevice 1 9a was made into the smooth surface by 1 80 heat treatments 
(heat treatment process). Here, as for the temperature of heat treatment, it is desirable that it is within 
the limits of 130 degrees C - 200 degrees C. Furthermore, since the include angle of the inclined plane 
in the depth direction is too large only by only heat-treating and rounding off the angle of crevice 19a as 
mentioned above, as shown in drawing 4 (d), the 2nd photopolymer layer 29 which consists of the same 
ingredient as the 1st photopolymer layer 19 is applied on this 1st photopolymer layer 19 (the 2nd resin 
layer formation process). 

[0052] Next, by performing the process same with having carried out opening for contact hole 20' above, 
opening of the location corresponding to 6d of drain electrodes is carried out again, and a contact hole 
20 is formed. 

[0053] Then, heat sagging of the 2nd photopolymer layer 29 heats at the temperature which is extent 
which is not generated greatly, for example, 130 degrees C. in oven for 3 hours, and stiffens this 2nd 
photopolymer layer 29. The photopolymer layer 9 which has many detailed concavo-convex sides by this 
is formed. 

[0054] Furthermore, as shown in drawing 4 (f), the reflective film 10 is formed on the above-mentioned 
photopolymer layer 9 by vapor-depositing aluminum so that thickness may be set to 200nm (reflective 
film formation process). Here, as for a light-shielding film 7 and the reflective film 10, a short circuit is 
prevented by existence of the 2nd photopolymer layer 29. Next, on the above-mentioned reflective film 
10, polyimide resin is applied, rubbing processing etc. is performed and it forms orientation film 12. 
[0055] On the other hand, on the opposite substrate 2, a transparent electrode. 15 is conventionally 
formed by the well-known approach, and the orientation film 12 is formed like the above on this 
transparent electrode 15. 

[0056] Then, after sticking the above-mentioned glass substrate 1 1 and the opposite substrate 2, the 
guest host liquid crystal who dissolved black dichromatic dye in the chiral nematic liquid crystal is 
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poured in from a liquid crystal inlet, and the liquid crystal layer 3 is formed. The reflective mold liquid 
crystal display component which starts the gestalt of this operation by the above can be manufactured. 
[0057] Next, the principle of operation of the reflective mold display which connects the usual actuation 
circuit (not shown) etc. to the reflective mold liquid crystal display component produced as mentioned 
above, and is obtained is explained. Drawing 5 is a cross section for explaining echo / dispersion 
condition of the light in a reflective mold display. Drawing 6 is a graph which shows echo / dispersion 
property in the above-mentioned reflective mold display. 

[0058] The display screen will serve as a white display and the above-mentioned reflective mold display 
will serve as a black display at the time of no electrical-potential-difference impressing, if an electrical 
potential difference is impressed by the actuation circuit etc. Here, the reflection property of the 
reflective mold display at the time of electrical-potential-difference impression is considered. 
[0059] For example, as shown in drawing 5 , the case where the advancing light carries out incidence of 
the inside of the vertical plane over a glass substrate 11 to a reflective mold display from above [ of a 
display screen ] at angle-of-incidence alpha=-30 degree to the normal of this glass substrate 1 1 is 
considered. Since the light which carries out incidence at this incident angle alpha=-30 degree has the 
refractive index (for example, about 1.5) of the opposite substrate 2 larger than the refractive index (1.0) 
of air, in case incidence is carried out to this opposite substrate 2, it is refracted (refer to drawing 6 ). 
Therefore, the incident angle of the incident light which reaches the reflective film 10 becomes small 
actually. If this incident light penetrates the liquid crystal layer 3 and reaches the reflective film 10, it 
will mainly be scattered about and reflected in the direction of a normal of a glass substrate 1 1 by this 
reflective film 10. Furthermore, it becomes irregular in the liquid crystal layer 3, and outgoing radiation of 
the reflected light is carried out from a reflective mold display. In addition, even if the above-mentioned 
incident light carries out incidence to a reflective mold display at an include angle smaller than 30 
degrees, mainly being scattered about and reflected in the direction of a normal of a glass substrate 1 1 
is based on the following reasons. That is, the crevice is formed as mentioned above by carrying out 
rear-face exposure from the direction of 30 slant by the side of a glass substrate 11. However, since 
they are actually refracted in case incidence of the ultraviolet rays is carried out to a glass substrate 11, 
the above-mentioned crevice will incline at an include angle a little smaller than 30 include angles to a 
substrate side. Therefore, it is the property which scatters about for it and reflects actually the light 
which carried out incidence by whenever [ smaller than 30 degrees incident angle ] in the direction of a 
normal of a glass substrate 1 1. 

[0060] Here, the angular dependence of the reflection factor at the time of electrical-potential- 
difference impression of the reflective mold display for a comparison which has the reflecting plate 
equipped with the heights from which the cross-section configuration serves as symmetry, and the 
reflective mold display concerning the gestalt of this operation was measured. About the reflective mold 
display for the above-mentioned comparison, it produced as follows. That is, in the manufacture 
approach of the reflective film 10 concerning this invention, although ultraviolet rays were exposed from 
the direction of 30 slant by using a light-shielding film 7 as a mask to this glass substrate 1 1 by the side 
of a glass substrate 1 1 . about the reflective mold display for a comparison, ultraviolet rays were exposed 
from the perpendicular direction. About other processes, the reflective mold display for a comparison 
was produced like the above. 

[0061] The graph which shows echo / dispersion property of the reflective mold display for a 
comparison produced as mentioned above and the reflective mold display concerning the gestalt of this 
operation is shown in drawing 7 . The measuring method is as follows. That is. the normal in a glass 
substrate 1 1 was made into 0 times, incidence was carried out by the incident angle of -30 degrees 
from above [ of the display screen ], and the brightness of the outgoing radiation light at the time of 
electrical-potential-difference impression was measured with the luminance meter, changing the 
outgoing radiation angle theta variously. Consequently, about the reflective mold display for a 
comparison (curve B), when an outgoing radiation angle is +30 degrees, a reflection factor serves as a 
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peak, and it turns *out that the brightness of the reflected light is the highest so that clearly from 
drawing 7 . This is based on the reason explained below. That is, since a regular-reflection side parallel 
to a substrate side exists, the light which carried out incidence at -30 degrees is reflected regularly on 
the reflecting plate in the reflective mold display for a comparison at +30 degrees. On the other hand, 
since the light reflected regularly with an opposite substrate is also reflected by +30 angle of reflection, 
the light which carries out outgoing radiation from a reflective mold display is overlapped, and the 
visibility of the display screen is bad. Therefore, an observer is in the inclination to avoid the direction of 
regular reflection where visibility is bad, and to observe a reflective mold display. On the other hand, on 
the reflective mold display concerning the gestalt of this operation, as shown in Curve A, when an 
outgoing radiation angle is 0 times, a reflection factor serves as a peak on the normal of the display 
screen, and it turns out that the brightness of the reflected light is the highest. This is for the great 
portion of light reflected by the reflective film 10 carrying out outgoing radiation in the direction of a 
normal of a glass substrate 11. usually, although an observer is going to look at [ of a display screen ] a 
display screen from a normal, compared with the reflection factor Rf 1 of the reflective mold display for 
a comparison, it is about 3 times the reflection factor Rf 2 in the direction of a normal of the reflective 
mold display concerning the gestalt of this operation of this, and it turns out that it is markedly alike, 
brightness improves and visibility is improving. 

[0062] Therefore, on the reflective mold display concerning the gestalt of this operation, the illumination 
light which carries out incidence from an observer's overhead location can be reflected in the direction 
near the direction of a normal of the display screen by making it the axis of tilt S of the concavo- 
convex field in the photopolymer layer 9 incline in down [ of the display screen ] (the direction of X') 
rather than the normal of a glass substrate 1 1 . On the other hand, since the lower part of this display 
screen is suitable at an observer's feet about the light which is going to carry out incidence to a 
reflective mold display from down [ of a display screen ], there is less the quantity of light essentially 
than the light which carries out incidence from above [ of a display screen ] (the direction of X). 
Therefore, if above [ of a display screen ] is made to incline and an axis of tilt S is made setting out of 
the gestalt of this operation, and reverse rather than the normal of a glass substrate 11, it will become 
darker than the reflective mold display for a comparison. Moreover, if either of the longitudinal directions 
of the display screen is made to incline, harmony of brightness etc. cannot be taken by right and left of 
the display screen, but sense of incongruity will remain in an observer. Therefore, rather than the normal 
of a glass substrate 1 1, an axis of tilt S makes down [ of the display screen ] incline, and it is 
[ direction ] desirable and. thereby, it can use the illumination light much more efficiently. 
[0063] As mentioned above, the reflective mold display concerning the gestalt of this operation was able 
to raise echo / dispersion property of the reflective film by forming two or more detailed crevices which 
have a smooth inclined plane used as a downhill grade in the direction which goes at a bottom to the 
front face of the reflective film from the opening edge of this crevice in down [ of the display screen ]. 
Thereby, the utilization effectiveness of the illumination light could be raised and the still brighter display 
was attained from the conventional reflective mold display. 

[0064] Moreover, since according to the manufacture approach of the reflective mold liquid crystal 
display component concerning the gestalt of this operation a crevice is formed in the photopolymer 
layer 9 by forming the protection-from-light layer 7 and carrying out rear-face exposure with wiring in 
case TFT etc. is formed, the photo masks for forming this crevice are reducible. Consequently, lowering 
of the yield resulting from the alignment of a photo mask and a glass substrate 1 1 etc. can be controlled. 
And according to the manufacture approach of the gestalt this operation, it excels in a controllability — 
the crevice in a reflecting plate 1 can be formed in a desired configuration — and excels also in 
repeatability — the crevice of the still more nearly same configuration can be formed. 
[0065] (Gestalt 2 of operation) The gestalt 2 of operation of this invention is explained based on drawing 
8 . In addition, about the component which has the same function as the reflective mold liquid crystal 
display of the gestalt 1 of said operation, the same sign is attached and detailed explanation is omitted. 
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[0066] Although the reflective mold liquid crystal display component concerning the gestalt 2 of this 
operation is the in general same configuration as the reflective mold liquid crystal display component 
concerning the gestalt 1 of said operation, in the manufacture approach, rear-face exposure of the 
photopolymer layer is carried out from a normal to a glass substrate 11. and the points which form other 
photopolymer layers which have a fluidity on this photopolymer layer differ. 

[0067] Drawing 8 is a cross section for explaining the production process of the reflective mold liquid 
crystal display component concerning the gestalt of this operation. First, the 1st photopolymer layer 19 
is applied like the gestalt 1 of said operation on TFT4 prepared on the glass substrate 1 1. or a light- 
shielding film 7 (the 1st resin layer formation process), and ultraviolet rays are exposed from this 1st 
photopolymer layer 19 side with a photo mask 31 (refer to drawing 8 (a)). Next, from the rear-face side 
of a glass substrate 11, in the 1st photopolymer layer 19, ultraviolet rays are irradiated and are exposed 
so that it may become vertical to this glass substrate 1 1 (exposure process). 
[0068] Then, contact hole 20' and crevice 1 9a from which a cross-section configuration becomes 
symmetrical can be formed by performing a development process with a developer. 

[0069] Furthermore, in order to round off the angle of crevice 19a in the 1st photopolymer layer 19, 180 
heat treatments are performed (heat treatment process). Next, an acrylic photopolymer is dissolved in a 
solvent (for example, diethylene-glycol monomethyl ether), and the spreading solution diluted so that the 
concentration of this acrylic photopolymer might double is produced. It is not limited especially that 
what is necessary is just to set up the dilution scale factor by the solvent suitably here according to the 
viscosity of a photopolymer etc. Then, the above-mentioned spreading solution is applied by the low- 
speed revolution of 200rpm with a spinner on the above-mentioned 1st photopolymer layer 19, and the 
2nd photopolymer layer 29 is formed (refer to the 2nd resin layer formation process and drawing 8 R> 8 
(c)). In addition, what is necessary is not to be limited especially as conditions for applying with a spinner, 
and just to set up rotational speed etc. according to viscosity, thickness, etc. of a spreading solution. 
[0070] Then, as shown in drawing 8 (d), in the condition of having started horizontally at omega= 50 
degrees mostly, the end of a glass substrate 1 1 is put into oven, and is heat-treated for 20 minutes 80 
degrees C (heat treatment process). Thereby, the solvent in the above-mentioned 2nd photopolymer 
layer 29 can be evaporated. Before the above-mentioned 2nd photopolymer layer 29 dries, a glass 
substrate 1 1 is made to incline with the gestalt of this operation, in order to make the front face of this 
crevice incline still more nearly gently in down [ of the display screen ] smoothly although the resin layer 
which has a smooth surface to some extent can be formed in this phase. As mentioned above, since the 
ingredient of the 2nd photopolymer layer 29 is what consists of a photopolymer diluted with the solvent, 
its fluidity is essentially high. Therefore, the above-mentioned 2nd photopolymer layer 29 can make it 
flow in the direction of Y according to an operation of gravity. Thereby, a cross-section configuration is 
unsymmetrical and the photopolymer layer 9 equipped with the detailed concavo-convex side can be 
formed. 

[0071] Furthermore, like the gestalt 1 of said operation, after carrying out opening pf the contact hole 
20, by vapor-depositing aluminum on the above-mentioned photopolymer layer 9, the reflective film 10 is 
formed and the orientation film 12 is formed on this reflective film 10. 

[0072] On the other hand, a transparent electrode 15 and the orientation film 12 are formed on the 
opposite substrate 2 as well as the gestalt 1 of said operation. Then, after sticking the above-mentioned 
glass substrate 1 1 and the opposite substrate 2, the guest host liquid crystal who dissolved black 
dichromatic dye in the chiral nematic liquid crystal is poured in from a liquid crystal inlet, and the liquid 
crystal layer 3 is formed. Thereby, the reflective mold liquid crystal display component concerning the 
gestalt of this operation can be manufactured. 

[0073] Furthermore, the reflective mold display connected and obtained [ circuit / usual / actuation ] 
like the gestalt 1 of said operation in the above-mentioned reflective mold liquid crystal display 
component was produced. Consequently, by having the reflecting plate 1 excellent in echo / dispersion 
property like the gestalt 1 of said operation, the utilization effectiveness of the illumination light can be 
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raised and jthe reflective mold display in which a display still brighter than the conventional reflective 
mold display is possible can be offered. 

[0074] As mentioned above, since the manufacture approach of the reflective mold liquid crystal display 
component concerning the gestalt of this operation forms crevice 19a in the 1st photopolymer layer 19 
by carrying out rear-face exposure from the perpendicular direction of a glass substrate 1 1 by using a 
light-shielding film 7 as a mask, it does not need to perform the exposure process using a photo mask. 
Consequently, the photo masks for forming this crevice 19a can be reduced, and lowering of the yield 
resulting from the alignment of a photo mask and a glass substrate 1 1 etc. can be controlled. And since 
the fluid high 2nd photopolymer layer 29 is applied on the 1st photopolymer layer 19 which has crevice 
19a and a glass substrate 1 1 is made to incline, the reflecting plate which has the same echo / 
dispersion property as the gestalt 1 of said operation can be manufactured. 

[0075] (Other matters) As long as there is no publication with a dimension, construction material, a 
configuration, its relative configuration, etc. especially restrictive about the photopolymer layer which 
was explained in the gestalt of said the operation of each and which is the main component of this 
invention, it is only not a thing but the mere example of explanation of those meanings limited to seeing 
about the range of this invention. 

[0076] For example, in the gestalt of said the operation of each, although the case where the area rate 
of a concave surface and a convex in the front face of a photopolymer layer was almost the same was 
described, this invention is not limited to this at all. That is. in this invention, the area rate that the 
concave surface over a photopolymer layer front face occupies may be large, or may be small to the 
reverse. Moreover, in the gestalt of said the operation of each, although the case where the 
configuration of the photopolymer layer in the plane view seen from [ of a substrate ] the normal was a 
circle configuration was described, this invention is not limited to this at all. As shown in drawing 9 . 
specifically, formation of the photopolymer layer according to this configuration is possible by adopting 
the light-shielding film which has the light transmission section of various kinds of configurations. And 
even if it is which configuration as shown in drawing 9 , the photopolymer layer which has various kinds 
of configurations which inclined in homogeneity can be formed towards desired by enforcing the 
manufacture approach of the reflective mold display device concerning this invention. 
[0077] Moreover, in the gestalt of said the operation of each, formation of the 1st photopolymer layer 
which has two or more detailed heights or crevices is also considered by the approach described below. 
That is, it is the approach of raising the fluidity of the above-rnentioned 1st photopolymer layer, and 
carrying out heat sagging to down according to an operation of gravity by heat-treating in the condition 
of having made the glass substrate inclining after formation of the 1st photopolymer layer, or having 
made it vertical. However, in the case of the above-mentioned approach, viscosity is essentially [ of 
what can raise the fluidity of the 1st photopolymer layer by heat treatment ] high, and the invention-in- 
this-application person etc. is checking that it is hard to form a loose inclined plane according to a 
surface tension operation of this 1st photopolymer layer actually. And it is also difficult for forming a 
uniform crevice or heights to form with sufficient repeatability difficult according to the temperature 
distribution produced in the case of heat treatment. Therefore, the reflecting plate which has the same 
dispersion and reflection property is hard to be obtained. Furthermore, since a substrate side and an 
parallel regular-reflection side exist between the inclined crevices and heights, a part of light which 
carried out incidence is reflected in the direction of regular reflection. Therefore, light cannot be 
strongly reflected only in an observer s check-by-looking direction. 

[0078] Here, the angular dependence of a reflection factor was measured like the gestalt 1 of said 
operation about the reflective mold display equipped with the reflecting plate formed by the above heat 
sagging. The result is shown in the curve C of drawing 7 . When outgoing radiation angles are 0 times' 
and +30 degrees so that clearly from drawing 7 , it turns out that a reflection factor serves as a peak. 
Furthermore, the reflection factor Rf 3 in case an outgoing radiation angle is 0 times is smaller than the 
reflection factor Rf 2 of the reflective mold display concerning the gestalt 1 of said operation. Therefore. 
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in order to control echo / dispersion property of a reflecting plate so that the brightness on. the 
observer's check-by-looking direction, i.e.. the normal of the display screen, serves as max, it is clear 
that the reflecting plate concerning this invention is more more desirable. 

[0079] Furthermore, in the manufacture approach of the reflective mold liquid crystal display component 
in the gestalt of said the operation of each, after having formed contact hole 20' after forming the 1st 
photopolymer layer 1 9, and forming the 2nd photopolymer layer 29 further, the mode which forms a 
contact hole 20 again was shown. This is because it is difficult to solidify this photopolymer layer 19 and 
to form a contact hole 20 with the 2nd photopolymer layer 29 by performing heat treatment for rounding 
off the angle of the crevice formed in the photopolymer layer 19. However, if temperature is set up 
within limits whose opening by exposure the angle of the crevice in the 1st photopolymer layer 19 is 
round, and becomes possible when performing the above-mentioned heat treatment, the 1 st 
photopolymer layer 1 9 also becomes possible [ carrying out opening ] with the 2nd photopolymer layer 
29, and simplification of a production process can be attained. 

[0080] Furthermore, in the gestalt of said the operation of each, although the case where a liquid crystal 
layer was used as a light modulation layer was described, this invention is not limited especially that 
what is necessary is just the light-receiving mold component which equipped the tooth back with the 
reflector of light reflex nature. 

[0081] Moreover, in the gestalt of said the operation of each, although the case where an incident angle 
was 30 degrees was explained according to the most suitable embodiment of this invention, this 
invention can change various values of an incident angle according to the situation at the time of the 
application. Here, as for the viewpoint of a deployment of incident light to the above-mentioned incident 
angle, it is desirable that it is within the limits of 20 - 60 degrees. 

[0082] Furthermore, in the gestalt of said the operation of each, although the mode in which the 
concavo-convex field in a photopolymer layer inclines toward the lower part uniformly from the fixed 
direction, i.e., the upper part of the display screen, was described, this invention is not limited to this at 
all. For example, a viewing area is divided into two or more fields, and you may make it tilt angles differ 
for every field. In this invention, since a photopolymer layer is exposed from across through the mask 
equipped with the light transmission section of a predetermined configuration to a substrate side, a tilt 
angle can be changed for every field, or changing the inclining direction can perform easily. What is 
necessary is just to specifically change the exposure direction for every field in 1 pixel using mask 32 a- 
b shown in drawing 10 (a) and (b), respectively, as shown in drawing 1 1 (a) and (b). By things, various 
reflection properties can be changed for each [ in a viewing area ] field of every making it be the above. 
[0083] 

[Effect of the Invention] This invention is carried out with the gestalt explained as mentioned above, and 
does so effectiveness which is described below. 

[0084] Since the reflective film is prepared on the photopolymer layer which has two or more concavo- 
convex fields which inclined in the direction where the reflecting plate concerning this invention is fixed, 
a regular-reflection side parallel to a substrate side does not exist. Therefore, it becomes possible to 
reflect the great portion of light which carried out incidence by a certain incident angle in the observer's 
check-by-looking direction of a normal, for example, the direction of a substrate. Thereby, the utilization 
effectiveness of incident light can be raised and the effectiveness of the ability to make it reflecting 
brightly to the direction of predetermined include-angle within the limits is done so. 
[0085] Moreover, since the reflective film is formed on the photopolymer layer which has the concavo- 
convex field where the reflective mold display device concerning this invention inclined gently, the 
regular-reflection side which causes regular reflection to incident light is not formed. Therefore, a 
different direction of a normal from the direction of regular reflection which reflected produces by the 
regular reflection of an opposite substrate front face, for example, the direction of a substrate etc.. can 
be displayed most brightly. The effectiveness that the bright good reflective mold display device of 
visibility can be offered by this is done so. 
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[0086] Furthermore, according to the manufacture approach of the reflective mold display device 
concerning this invention, the photopolymer layer which has the concavo-convex field which inclined in 
homogeneity can be formed in the fixed direction with a sufficient controllability. Moreover, if the light- 
shielding film which has the same pattern configuration is formed, since the crevice or heights of the at 
best [ repeatability ] almost same configuration can be formed, the mass production of the reflective 
mold display device equipped with the reflecting plate which has same echo / dispersion property is 
attained. Furthermore, if the light-shielding film formed with wiring electrically connected to the 
nonlinear element and this nonlinear element for making a light modulation layer drive is used as the 
above-mentioned mask, the number of photo masks can be reduced and the effectiveness that lowering 
of the yield resulting from the alignment of this photo mask and a substrate etc. can be controlled will 
be done so. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the outline of the reflective mold liquid crystal display 
component concerning the gestalt 1 of operation of this invention. 

[Drawing 2] It is the top view showing the outline of the reflective mold liquid crystal display component 
concerning the gestalt 1 of the above-mentioned implementation. 

[Drawing 3] It is the cross section showing the important section of the reflective mold display device 
concerning the gestalt 1 of the above-mentioned implementation. 

[Drawing 4] It is the cross section showing the production process of the reflective mold liquid crystal 
display component concerning the gestalt 1 of the above-mentioned implementation. 
[Drawing 5] In the reflective mold liquid crystal display component concerning the gestalt 1 of the 
above-mentioned implementation, it is the perspective view showing the travelling direction of incident 
light and the reflected light. 

[Drawing 6] It is the fragmentary sectional view showing dispersion / reflective condition of the light in 
the reflective mold liquid crystal display component concerning the gestalt 1 of the above-mentioned 
implementation. 

[Drawing 7] It is the graph which shows echo / dispersion property of the light in the reflective mold 
liquid crystal display component concerning the gestalt 1 of the above-mentioned implementation. 
[Drawing 8] It is the cross section showing the production process of the reflective mold liquid crystal 
display component concerning the gestalt 2 of operation of this invention. 

[Drawing 9] It is the top view showing the outline of other light-shielding films concerning this invention. 
[Drawing 10] It is the top view showing the outline of other masks concerning this invention. 
[Drawing 1 1] It is the cross section showing a part of production process of the reflective mold liquid 
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crystal display component concerning this invention. 

[Drawing 12] It is the cross section showing the production process of the conventional reflective mold 
liquid crystal display component. 
[Description of Notations] 

1 Reflecting Plate 

2 Opposite Substrate 

3 Liquid Crystal Layer (Light Modulation Layer) 

4 TFT (Nonlinear Element) 

7 Light-shielding Film 

8 Light Transmission Section 

9 Photopolymer Layer 

10 Reflective Film 

1 1 Glass Substrate (Substrate) 
20 Contact Hole 

1 9 1 st Photopolymer Layer 
19a Crevice 

29 2nd Photopolymer Layer 
31 Photo Mask 



[Translation done.] 
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1 1 tcAwr-5i^ica^$n-5©T> ±fgi]iigB«a«® 
[0 0 6 0] :i^-Q. mmmmmm-tts.'^x^^^^ihm 

l^cMbT#^^^)3 OS©:;^|S)*^^JS?^ 
l^Tti. H(lKi:lwi#tcLT]ttlefflcDSS*^x^X7V-r 

[0 0 6 1] £x±(Dj:o\zhxi'^mLrzit^m(DK^m 

:^m^t. jetTrofflo-c**. bps, i\zm 
tt-sffi^^ostUT, s^iaM®±:&[^*^ - 3 0 g 

^x^'T.T'U'f (tt^B) (c-::)V»Ttiffilt:e^;0^*+ 3 OS 

cn«eATfcj2e'^-5SSfrJ:^. fin 

*ffiffi<!:¥fT/^siE,5Wffi*^'#ft-r^^^, -3 0S-eA*f 
Lfc7t«+3 OST-iESWT-5. ?*I^]SS{CTIE 
K«T-57tfeSW^^+3 0STKW.-r*3^, RW^x^ 

Mvr. :^mm<Dmm\z^^K^my'^ T^zfu-fxit. 

^<Dmm±izm^rRmmt)^i^-'^ttj.K). s.m^(Dn 
mtimh^i^^zta^i^f}^^, ztxit, KMmi oxi^m 

X'$>r), ^m\zmmi)^\^±vmm^i)^\^±Lx^^^zt 



(8) 

J4 

[0 0 6 2] tSoT, *lligcD}glitC'^SSWSi7'^7. 
(X' {ClS?4bT(.i^cfc-5{Cf -SCltT-. 

©^±j&^ e> Awr s!!SW3tS:«^Hffloffii»:&(fiitc:jaii 

x*tgi 1 c7^tellJ:Ofc**iafflo±:;^l^i]^c^a^4$i^ 
m(ommmnrmmm\zmmm^m^, jzox, ^#4 

- \zm^^ii:?>:^*m^V<. imtCcfcOfiSI^TtSr-W^ 

20 [0 0 6 3] Jil.±»J;^itr. 

x-fx^ix-fii. ;SW^co«fflic« a^iiifficDT;&i6]ic 
t>^t^t&e.*^/j:«?4ffi<£*f ^. «^©M;^cJ:IH]gB^JP 

$ii-S^:t*i-C^, «S!*0DSWST'i'X:7'U"f iD^b- 
[0 0 6 4] X, :^mm<Dmmz».^RummrB&^m 

30 t)^\zm^m7 ^m^vmmmytt?)^t\zjf:iom^ii 
mnm9izw^^me^-r^(Dx. mm^^mis.-r^^(n 

yth-^T.i'^wm-r^z.tA^x^^o 

h-77.i7tiJyy.mm 1 1 t<Ditm-^iD^mtzmmt^ 

mm<Dmmzm^x^^^Mmmz&n. ^\zmm<Dm 
^ow^^m^x^^^nmmzh^nxi^^^o 

[0 0 6 5] {^m(Dmm 2 ) ^^m<Dmm<Dmm 2 
'■o\,^x. m8izm-:3\.^xmm-t^. 1^, mmmmcDmm 

[0 0 6 6] ^^m(Dmm 2 iz^.^Kmmm^Bm.yikm'f- 
It. mm^m(Dmm 1 \z».^Kmmm^Bm^m^tm.i2 

s« 1 1 lc^^bTa^:^l^i)*>e.!St7tttm)lgB^&»ffiS7t 
L. '^m^{imfi'im±\zi^W)i^^mr^m(Dm^\tmm 

[0 0 6 7] 0 8tt, ^mm<omm\z%^s.Mmm^& 

50 ^3g^<Di3jiX§SrlttW-r-53^©»rffi«JC0T*«). 5fe 



THIS PAGE BLANK (uspto; 



§82000-105370 (P2000-105370A) 



15 

(cisit ^.n^cT F T 4 ^m^m ? ±{cm i m^'i^mmm 

(EI 8 (a) #fl) . ^^(c, :tf77.a«l lOBMJ^ 

[0 0 6 8] m^-^T. mmmzxmmj:m^'n-ozt\z 
[0 0 6 9] MIC, f^im^ammi Bizmt'-f^w^ 

)v) tci§^$-&T, '^7 ^ )v^.(Dm^^^m(Dms.ifi 
2^\zti.^iio\z^i§{i.tzm^mm^^m-^. 
X, mm\z^^^^mmitm^iimm<Dif^mmizjsivx 
iiaiis^f nifck < , <^izm'&^ n^hcDxituiK ^ 

7.lf>:}— tCT2 0 0 r pm«i6;ji|n]gT^^f|j ^2 

^Tfettiaiiii 2 9 5r}^fi!t-rs (,f^2mmmm^j:m. m 
8 (c) #Ba) „ 1^, 7.ify-r-\z^iom^t^^<^^ 
n^ti.ximizm^^n^ho^xituK . m^mm(Dif& 
&^mmm\z!t-\^xMmm&m^m^^nii^i\ 

[0 0 7 0] ^1>T, 0 8 (d) iZ^t^olZ. iJyT. 

fc4^®T, :t--:f>izxnx8 ox:. 2o^mmMm-r 
-5 (fi^iiiis) . ^nficfco, ±mf^2m^^mmm 
2 9'p(omm^mm-^-&^z.tf}^x^^. c<dwc^x\ 
$>^mmmiii^t£^m^m-t^mmm^m^x^^i)i. 

mm-^Mzmm-^'^^^. :$^mm<Dmmxit. ±15^2 
myti^mmm2 9i)mm-r^m\z:>iy7.mmi i^mm 

mmiz^-z>xn$i-^ ntzmyt^mmf)^ <bti.^h(Dx$>^ 

0. ±iEm 2 2 9 14. Y:^m\zmm-^^^ 

uwam^mxrzm^iimum9^m^-t^:itf}iX'^ 

[0 0 7 1] s(c. mfiBsii^wjg^ 1 tmmizLx. □ 

[0 0 7 2] .n\^mm2±izh. m^mmcDmm 
itmmzvx. mmmmi src/sbisj^i 2^m^t 

■5. ^t^T. ±^11yxmmi 1 <i:*f[^S1S2 



(9) 

TJSSH 3 ^j^fig-r-So cmi'cfcD. ^mm<ommiz^ 
^Kmmm^Bm^m'f-^&m-r^ztt)ix^^. 
[0 0 7 3] wiz. ±sRmmm^m^m^^mmnm. 
(D^rni tmmizLx. m^(Dmmm^m^mmi.xm 

10 ^S, 

[0 0 7 4] &.±.<D^o\z. :¥^m(r>mmz%^&t^m 

m^n^mmT(D^m:f3m\t. m%m7 ^^7.^ t\.x. 

^ 1 j^^ttsmBg^ 1 9 \zm^ 1 9 a SrJ^fie-rsroT, 7 
RlHgUl 9 a^J^fi£-r^^<7D7:t hVXi7^giJM-r 

^m'&<Dm^^w.2m^'&.mmm2 9^. 

[0 0 7 5] (^©fti!(D»a) HfftH#*i!fgOP^{C*^^^ 
tCOl^Ttt, -^m. J^iK, ^©fflMSBB^«, !|# 

\zm-&m^mmm^\^^my)\t, ^<D%Bj<DffiH*^n^ 
30 [0 0 7 6] m^\t. mm^mM<Di^mz^\^^x\t. m 

mmmm\znr^mm<D^it>^mmm-^f)^:k^<xh.i: 

mmizm^^xit. mm<Dmm:ij\^^^^M.rz^i-mmizm^ 
^myt^mmm<Dmm^Pim^x&^m'^iz-D\,^xm^ 

40 m3^m-r^mytm^mm-r^:itizj:*). mmmzjt^ 
ctzm^^mmmom^i^'simxib^o uA^fe. msiz 

7^-rmfji{^n(Dm^x&^x^. ^mM\z%^s.mm^ 
7nm'¥-<Dmyt^m^mm-t^ztiz^o, mm(D:^\^iz 
m-izmmvrz^m(Dm^^mr^m^itmm>s:mfSi 

[0 0 7 7] X. MfB^^Mw^^^ics^v^TH, sxriz 
mm'^m<Dm^miz:»y7,&m^m^-^'^, ^^^^itmrn 

50 JcLfetfe^Tfijas-r-s^iticiO, ±iHmiSJttt« 
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[0 0 7 8] c;iT. ±.^<D^ofsm^v\ziiyi'f^m.\y 

ttJW:ft;6^0«. JiZ>'+ 3 OScD»^lcRtt*;^^' 

wstt^R f 3 m$mm(Dj^m i tc^^sw^x^ 

[0 0 7 9] MIC, Hr|fe§^S£cDJg^[C**-ltSSI*S?K 
Sill 9(CJ^figSnfc:lH]^CD^|2rA*-5^<D^^!ag^fT 

^\tmmm2 9tmz=i>^i> ^7^^-;^2 o^m^r^ 

om-^\z. f^imyti^mmmi 9\zmi-f^m^<Dm^fi 
so. t^-ommz^^mnii^-^mtrji^^vummfHiz 

i&s^K€^n«. m2m^\^mmm2 9 tmzmim 

to 0 8 0] m[tB&IISg©J^SItS^l>T«, Jt^ 

m{tnmz^Km^<DSimw^m^rz^ytmmf-c;kn 

[0 0 8 1] X. ^^^^m<oj&m\zm^xit. ^?%m 

(Dmmmfimmmm\zm^T. xmm^3 om<Dm^ 

2 0~6 oa©®Hrt{3ab-5Ct*WSUti. 



(10) 

[0 0 8 2] Stc, mitfi§*M(OJgEtCi^tiT»J, !i7^ 

\^mmm\zm-f^\!!\i!hm^^-^<D:i5\^. bp^^^ss© 

10 gtC^frX-**. 010 (a) St; (b) 

fC^Tvj^i' 3 2a' bSrffll'^T. El 1 1 (a) St^ 

(b) ^'^-rJ;5^cliii^^cM^t^ffl««^cS7t:*(^^^ 

[0 0 8 3] 

[0 0 8 4] *%BJtC^SSW«tt. -^cD;^rS]tclW#4 

tt^>nTii^©T\ &mmzw-rfuiERmm^w^Lu 

ckoT. fe«.AW^^TAi*Ufc3t<D:^a5»<£. «^ 
Ti^'^tgii^t-S. cntcJ:D. AS^7^<?5fM5e!l*5r[^±^ 

[0 0 8 5] X, *»B^tC^«.SS>f^S*«^«. ig^ 

«^ L GO o ffi ^ w-r -5 ^Tfettisms ± S Wl^ *t 
««jx.«»«(0S^;&r6]^^«*)Bj^<s^f 

[0 0 8 6] Ht, *^B^(c#;5S|^^^^^^(DS5!jg 

:&ffitrin«. -^(D:^\^\zi^-\zmm\^rzmam=^^ 

S 0 OfiT^fcttlftd-r S c: t j!>tT# S i: P 55(l«S:#-r 

[0S©fawii5iB^] 

[@ 1 ] ^^m<Dmmomm i iC'gg^^i^^iKss^^ 

50 ^<D«l(«S:^-r»fB^S;0T*S, 
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[04] ±tmm<Dmm i ic'^^^sst^j^s^^^^^© 
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